INTRODUCTION
Chlorination has been recently practiced in shrimp farming directly to grow-out ponds or reservoir ponds (Kongkeo, 1995; Boyd, 1996) . Shrimp farmers apply chlorine at a dose rate of 180 to 300 kgiha or 18 to 30 mg/L to eliminate pathogenic microorganisms and their carriers in the pond (Kongkeo, 1995; Hedge ef a/., 1996) , and at 0.1 mg/L forcontrolling algal bloom (Boyd & Massaut, 1999) . When chlorine dissolves in pond water, it forms free residual chlorine. Part of this free chlorine which reacts with organic and oxidizable substances is referred as chlorine demand. The residual oxidize damage nucleic acid and/or protein of microorganisms and cause lethal effects (Archer ef al., 1997; Chanratchakool, 1995) .
High concentrations of organic matter and suspended solid which often occur in water and accumulate in the bottom sediment of shrimp ponds (Hopkins ef a/, 1993; Dierberg & Kiattisimkul, 1996) , cause high chlorine demand and reduce the efficacy of chlorine.
As a result, more chlorine is required to disinfect target organisms. lt has been shown that the chlorine dose required to inactivate bacteria in water increase 100 times in the presence of 50 mg/L organic matter at neutral pH condition (Harakeh, 1986 active ingredient) with 25-mL distilled water. Ail jars were placed out doors in a roofed place with temperature ranging trom27.9 to 28.0 "C.
The experiment was set up in a factorial design with 6 levels of active chlorine concentrations (0, 5, 10,20,30 and 50 mg/L), 3 tevels of TSS concentrations (29, 69 and 114 mgtL), in dupticate.
Water pH was measured before and 12,24, 49, 96, and 168 hours after chlorine application using a digital pH-meter (Hanna Hl84Z4). Totalorganic carbon (TOC) and total ammonia nitrogen (TAN) were measured at 0 and 168 hours (7 days) after chlorine application by taking 150-mL of water sample from each jar. Total organic carbon and total ammonia nitrogen were analyzed by using Combustion Infra Red and Phenate methods (APHA, 1992) .
About 100-mL water sample was collected from each treatment at 0, 12,24 hours and subsequenfly every day until the total residual chlorine in the water was zero, which was about 7 days resulting a preliminary study, for free and total residual chlorine (FRC and TRC)analysis. Total residualchlorine is the sum of free residual chlorine and the combined residual chlorine, amount of free chlorine reacts with nitrogen compound. The analysis was done by using MIV-diethyl-p-phenylenediamine (DpD) ferrous titrimetric method. Bacterial abundance was measured by taking 20-mL water sample from each treatment, kept in 20-mL sterilized vials and then direcfly analyzed by using plate count method with droplet modification (APHA, 1992) . Bacteria abundance was measured at 0, 48, 96, and 168 hours.
Chlorine demand was calculated by subtracting the arnount of chlorine applied and the total resieJual chlorine. Chlorine demand and bacteria abundance were analyzed by two-way analysis of variance at a=0.05 (Box ef a/. , 1 978). Significant difference among treatments were analyzed with Tuckey HSD method, 
DrscussroN
To obtain etfective concentration of free residual chlorine for inactivating pathogenic organisms, in the rangeof 0.1 to 1.0 mg/L (Boyd, 1996) , factors affect- Present study shows that bacteria inactivation correlates with the presence of free and total residual chlorine concentration rather than with the concentration of active chlorine applied ln order to get a com" plete bacteria inactivation, concentrations of free and total residualchlorine in water have to be more than 1.0 and 2.17 mglL, respectively, which are higher than those suggested by Boyd (1996) . The experiment also indicated that although complete bacteriai inactivation was reached, bacterial growth would resume when 22 r::-: TSS i14 mglL _** TSS 114 mg/L concentrations of free and total residual chlorine decreased below the concentration mentioned earlier.
In addition to free and total residual chlorine, bacterial inactivation also depended on the presence of TSS concentration TSS not only increases the demand on chlorine but may also protect the bacteria from the disinfectant (t'larakeh, 1986 
